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Abstract 



This apparatus comprises a light entrance surface, a diffused light exit surface, and a diffused light guide of a 
volume area having a uniform diffusing power. The value E [cm<-><1 >], of the effective diffusion illumination 
parameter of the guide is 0.45 
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flNKttftSUftfcftfi. lME3fe#tS*8A^<©A#3te£S 
<fc y ©A**iTffHBfflO«ffi««A^ fcgMxS «fc 5 
l=«tUULrmttd««feA0>dlMlllff«&. Staffed 

0<IA<, 0.45^E^100(O$S5ffllc&*i:ft(=, IS&ifea 
fBHMtr (r) £ififcl5£r (r) =exp [-r/a] (ffl 



iJSiSt a 0>©BA<. 0. 01 u mSS a £=50ju mtf>Kffl(cfc 

y. mo, 

i=-*i=*Mmr « a* awmz * o t # * e. *it 

tt0flff*a>SiTO.OO1U±7ft«m%ltolMtt 

So 

frS*aa«ifeft:tt, tt1B£tttt?in*&0Att**S 
ltA*i*'>fc<£t 1o<&4gffi$S«£. nefl«HI1l« 
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&Kmzmtim$.m£± at ttb^mmm^m-m^o 

teMm&r (r) £ifi{H5£r (r) =exp [-r/a] ({§ 
BU§gt a ©ffiBA*. 0. 01 a ^50 J/ mWKBKfc 

y. mo, 

«I8 -b X lz £ o T I^fig £ *lfc*t»A> t, 

y, SrfE'J>fe<i=fc2aii(07|f , JV-(DH»T$^oLN 
r . §^:H«$«t§^Btff$©^A<'>^ < t to. oom 

*i-cu3» IS*«1 *fciiiS*S2(cfstE©jfeSta^jfe 
SB. 

-effijs * *i. netimfc$M«<tt>K U7-7H y 
•y * x Ai=£ttxa * ? □ -t x £ a c T»st^ 

U »=BL<«a.li. iS^S^gg (LCD) <7)/\--y^ 

zm^tzftfb&miimmzMTz>t<j>T'tbz. 
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294348**<fc£ 0 Cii&4>»OXi{7?BB***irL^tt 

a*tt^«*a>x-*»t»^T*ifi^ft*»»aiB» 

E$tt*LT**** 21 0-3000 tl^mtf 

■* & « * * ©9 - y u**fta*%sa®ffl 

ip*>. ±ffi^<z>*»a#ic«*^e>*$A«*i±f= 
£Lr*. rffi^tosgnicMor^Looaa^ti- 

£j fc^3**a*fti*tLT<D«1IB*aEIt»l=«itT 
l*ftlv&lc % 3feA»aa>«<iS<©»Blttlffl*JBBrMlc 
W*<"j-***^*y. «U(£XAS*&Ba>/<y97 
-f H*«i:LTitfflWft-y--rX (Scm-aiOcm) 0)iS- 
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B*>. Z0)Xffi{Z7ji2tltzttffi&1gtt* Jf&©90%« 

±££ffi©jfci£B&s©$^i::«fcoTffei;£-a-. &y© 
&%©» b±b« a* tt«i= &%i&mz * o r asw 

&<h^5t©Kfl!!fcb-f. ftl»agfttt£#:©iliatt(i 

£W©B8* 

EL. «*©BBttBl=*fl.«tt***.Tfttt.»ffli:*- 
•5®#3t&£fltJ«U BaBjFBB©/^?^ hjfcB 

B»»*B<-r*©**BL<. Bi'-c&tBBBa 
y. *©»i=BB<DB*»wiu £fc. SJtaxht 

B<fcS»***#ttl*. 

bi=. c©aw«*«ffl-r*i!(ot,©i=*j^Tt. Kt 
bbsbbu mm^^m-itt^z. ±sE©&tt 

^<fc«s**LM* h*o>mii«»n«a>siim= 

f£U*&BB*BB-*-«&ffBB©flSe Kt» K©£*S 

BBC: tife»att© ^ < ;uab$es*s - 1 *< 
»*©«TBH-e»y. *fc. BBBBtfBBC&y. 

tt%BaBfttt©B£* y it SAB ZMZittMm* t £ 

KfcHTI*. £BB«&ttAl=*MRd*fettttBB©4)- 
BBBl=4aB**ji.fcy. BtlMi. *BBB%{*©B 

K» htt«®ftBftBBB£Rrt«c&«t&£&#*.& 

BSBBroBBflHMHtiBBa* h±BI*B(t*c:4 

B-e$*USBl=l*fic*©T?, «fc y fc£>©fc^3fcfcb0t 
WiyjtttSt^^yi/A^-eitaiBffi 

Rtf&SSt ft*. (BB©««l«taitTAii«i'BI=tt 
*»BBB*-tif*fc. *Ba4tftSSBl=B<&c 
y. ftUBBBtft&ii&k*. ) 



BBfc-r«BB£tt«*fit-efc«. #1-. igasas* 

6fc*itS^TBii^P-bx$&3HbL. /J*B (ftlc, J? 

*BBI*. cfc&g£&BTM*SltB*ofe£Ba>B 
8Kb. *B<b£BBU «ftT«»fc««T?3--eW* 
l^HlMtfrj. BB«<fiB6ftBaB%»B«BB 

*fc. *B«I*BI=. B(=**ftBBB*-eB*l.»* 

tbBffi c t *<sa £ 4xr t> ^Bas^ss©/*? 

B Lfe£BBW«ttB£ftB L<fc 5 £f £ *.©T?&.5„ 
SIC *BB«ftttBI=BB*ti«*Ba**tt*ft 

BT«#*©sfteABettrf. *t. tti&oB&K: 

-BM-Cft«MtUBBB. B«lM*ft Ltt LBBBtB 
ffl Lit* <fc -5 l=T & c £ £*»WI*±H-f -5 1 ©"Ofe 

■S. 

*BBtt, 5fcf. rBtt©*BBB*ft£. BBttft 

BBftitc* *bb? «*b*¥b i t b * . siffijtB 

a»3fcttl*. BG%BB¥B^&©ABjbtBrtAiK« 

< 1 1 1 o©4*®n« t . m&mt&m®®* y s?a 

$ 4iTliiJfiEffilSgBSiigj!>> & <fc 5 l=BB* «ft 6B 

-«i=** 6*ite#BB«tt*Lrt»*«Ba»yai 

K4MMBl=£it««BftBBB/<?>-5>E [c 
m-1] ©B*<. 0.45^E^100©ISHI=i5-5i:*lc. ^jfe 

m&m^imzmums.m^ c-e l»*b«t*^«-b 

3g©ffll9Miar (D fcififclSEr (r) =exp [-r/a] 
©ffl^lESI a ©®ffl*<. 0. 01 u a ^50// m©KffiI= 

fey. Mo. frSH»r*^^-BjgA<. flltEjfeBSUg* 
B©irB(*BB«l*Jl=-B(=jMW*B^«B*H=*o 
T4*6*iTfey. BCtt^BBBABBB^BBftB 
a^3t*©Stt©BJfT^©MA<0. 00m±t? feSBBife 
Ska^jtSMj l-ctor. BB*<SaT?B*'EfBB** 
L. W*<*&-S©Bt>dlB«ajfe*B'6ct©dJ*i l 
*lfea©3fegS© 1 oroS*BfiESgSLfct,©T?fe 

So 

BEJt«aB3fe<*li. frIE^feflt$&#SA^b©AB7t* 
SI+A*tS'>>S< 1 1 1 o©S®$iat. MSEffliJ4g@« 
«*yBA*;KT»ffiB«BB«*&8*t*J:5l=efi 

t-*jfc*BE«*©*aaB*i*©sa*eii=i8Lrfl 
*i=ByaiLTaiB*-a-*fc»©aBBB«i. aasi 
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[cm-1] 0>mtf. 0.45^E^100©ffiffi 

Hi^mmm^-mmotsmmmr <r) ^mittr 

(r) =exp [-r/a] «ILrli, 3fcaa,£3fe#l*i© 2 

m$m&) v&Ltzftonmmmatoftmtf. o.oi//m 

^a^50//m(DlBaiC&y, So. frlBJttfca^jttt: 
'J>fc < £ t 2S!g(D7K'J 7-©;i«Ii§£Sfc:?D 
oTfi£j«£;hfc#^£fc y. »IB'J>&< it 

H9r^<0SA<'>* < t tO. 001 W±-efe-5fflSBASta^ 
Jfcggj I- J: or. SjtA<S^rS*<C«Ji**L. n 

®#£S©»J© 1 r3©g*8lja£tl3£Lfct©-C?ft.S. 

w=. *»mi*. ±Ba»**Mti=anT. rmuu 

W * * tfii* $ fcfefta&g&tta t «tt L fc t © T? ft 

»=. #«JT-#*nti|=tt^»lttSfT«:3»IBtLT 
tt^5R#*JlDS.fct«)1?ftS. 

naana&Kn 

r $ t o TMMftSJMt/t? * - * E «-« 4: 
E=50 [cm-1] ay: e = 100 [cm-1] ©Ji^lc 

ftse (Ai43tm©ji^T*la)^0 = o• it*. ) £4 

031*. jtStS5L^S@©aatilltJt*(fil^tt$^iE 
"T * I® ©EH ©JtfifiH £ * L f= t © t? ft § . 

H4I*. *UM*A*iE**<Wrai=oixTlttW-*-* 
El -eft*. 

&£*Lfct©T?ftSo 



■r*ai=«ffl**iT^4aaH»/<5^-* EtfliBE 

a a inoi^T. 0ebye©Sa*5lfflLTKW-r*. 

aaio©3t*<»i*4>*y (cm) a&u *©iw©aa 
-*Et*a d) *fci* (2) -ciaw*. 

E [cm-1] =- [In (1/10) ] /y - (1) 

E [cm-1] =_ (|/|) - dl/dy - (2) 

±S<1>, (2) (i*4lvb*««4HIUltfK#l» 
©«StT?ftoT. ft3tt&£i$f**flET?ft&. fcfc\ c 

»jt©*^*<*<i3fc-eft*a«©»^ cwaa) i= 

I*. (3) 

VV= [ (4< 77 2 >^ 3 ) /AO 4 ! XCr (r) dr 

- (3) 

(§L. C= [r2 s in (i/sr) ] /i/sr ••• (4) 

T-ftSo 

S«**AitSl*fcliai::i*. Hhaa*%fitr. £ 
(3) ©fcfflC: (1+cos 0 2) /2*»Cfc3fc5t*%x 

a H - i: *><*n C, *IT I* 6 „ 
I vh=Vv ( 1 +cos0 2) /2 ... ( 5 ) 

A 0(iAW3fc©j£fi. f = (27rn) /X 
0. s=2sin (0/2) , n (iKttOMff*. 0l*aa 
ft. <^ 2>Ii««:t|j < DgS^ii^2^3p^ (SIT. 
<7? 2>=r LT. r^®affiffl-r* 0 ) T?fty. r 

(r) imMm&tmttizKDvSbz. 

Y ( r) =exp (-r/a) - (6) 

Debyel=**i. WftOflft^ift-ft&tfJMD** 
oTAftfcBffil=#rtvKT#aLTl>*tt*l::tt. g§£ 

*e*&#i::HL-oiBnHar <r> . ftiaiiaa. ■ 

a [cm] = (4V/S) • <pA(pB ■■• (7) 

r = 0A0B (nA2-nB2) 2 •■■ (8) 

fiu, v;±ttm. s;ifis©±ffia. *a. «b:a. b 

§ffi©fta»jt, nA. nB:A. B«-||©HSf$T?fe*. 
^!S|-«iiA<#SR©«ttlf®r8ifi6$*iTLNSt^ 

fcts-ii. ffiiiaaatt;*ST?a*ii*. 

a [cm] = (4/3) R (1 -0A) - (9) 

nmm&r u) i=ot>r©s (6) a 
(5) i:ttr5i\Tga%£ttfl:i=Aa$«feao«»a 

StrUT S t «*(**© J: 5 iztj: 

So 

E= [ (32a3r7r4) /A04] • f (b) - (10) 
ffiU f (b) = [ [ (b + 2) 2/b2 (b + 1) ] 
- [2 (b + 2) /b3] ■ In (b+1) ] - (11) 
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b = 4 !/2 a 2 ... (12) 

mvxsTZKitZitzztiz&v. gtaasis, aa* 
^©agftstt&tfsa&afiit/^ jf e &mm 

£&<*£S*>-fffllSj!><, E=50 [cin-1] Rlf E = 100 [c 
m-1] ©*ai=olvclt3&vh.Tl*4. 
-flair, E*«*#lt#il<«ai6*<*t<* EA</h$l+ 

o i*± < ftSLomi^z t otK-r*. 

<fc 5 l-ft&o 

«*.(**. E =0.001 [cm-1] fUgt-fftlf, S+m© 

t*<ffi*€>o HHcSLfcE=100 [cnrl] ©SSlrt 
HI*. 8tam~»cm©t6H**+Mfioi$-l=!BWf ■&© 

*fc, H1©E=50 [cm-1] ©$-— xt?|*. €-*i&© 
*BW**-fX (flitf. &cm~&+cm) ©jfc»ag3fe 
*^-l=3tf.1*«©l=»ai:#xf)H«. 

©ffljilcfcl+*Hffl14$a«L. 0.45-100 [cm-1] © 

ffllHSegtal*, 3feSfca«jfci*rtS|5(c;|3lt.5®* 

©tita^i:*iti)tiia3t©*isi*#ttica?< b8*5oti> 

•SS-efc-S. HI*., ±IE (3) S7bS (5) 5E©^b 

tts?**i.£j:5K. ftf»a$#ttfl6Pi=fcitsjfcfaai* 

El 21*. Zici^aOiZ-OOmz^Xm^tzf^y 

v&Zo hi=js^t. «*M*»aftSfl (AftifetSOil 
ff*|S)S9=0' ff€>. ) ££=bU &«l!ll*SSS#£ 
<R5tl.*:i8£©ffeaft3i£, BP*>, ±12 (5) St£0 = 
0' C:*tLT&l&<bLfcfiI, Vvh (9) /Vvh (o) £g 
frLTl^o HI=flMKS;|VCI,**«fc3l=, a =0.13// 
m. ±fB (9) £ffl^Tf&gl::l£SLT2R=0.2*/m© 

m^izit. 8t&<bSfca3t£©y 7 7i* e izs-r sis-p^ 

ftJdi'J>»i8<!: ft a=1.3//m. ±15 (9) SlcJ: 
*&£lftt?<I-<?2R=2.0*/m©i3£l::i*. Sitelbifcaft 
g©?7 71* 6 A</h$ l*i8ffl-eiiSil::38'>-f ai&8» t ft 

c©<fc5K. 7fe»a3?3t*rt©l»r«©^-«ii(c 

*oT*i*i)SiEai*. **Mi=fr#ik&f£*»u tiiia 

1EB a ©ffiA</Jv $ < ft * t fJ*Kta»!!><ii* 4 , 1 1S© 
i*ai::fcltasaft&iSHA<!£A<i>fIl6]£fto <fe 5 Kft 
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)*l±l*3tSitaS5t«:rtSPI=«-H5Lfc®»T^^-ffiii 

i=«fe*titas^©t,©i-§iLfc^an?fe-5A<. am 
a®3fe{*©5tB»ii@^p.§iBSicaist**i*3t©*i3j^tt 
*fci=i*. jt®aiffiicfci+*±s&t©sai:jt 

SgtWftife^aSKc J: ora<*QP>*tr^*J;5l=, 
jt»a#3fe<*©rtS|5ffl^ b3tlSasffilC3feA<A^ Lfc8#, 
jfcfKag3fe<*rtrt©!8S? ©H»t$(- ioT** SBSSft 
ac (w^t?l*. 3t5»li^Slcj^Tfc5^S*lS]$0 , t-r 

s. ) $±E]*Ji^i=i*s nas (^as) ^©taw o% 

6PMMA (HSrSM.492) "PI*, ac=42' tftS,, <i© 

*m©jg&c: t *s©*iimi t ft s . 

±^Lfc«fc3l=, jt»a«ife»:rtaJI=fclt*S{ai*fI 

*t*ate£*-ffre>. 3t«ias®©ffl*(-3tAtts$t* 

ii«©>r-X-ei*. ifcAWSA^AatLfcitA^HS 
itl=aSLriB4 Lfc 1 *Sta3tA<E*.l=±IEfgl!lft* 

JSfc-f c t i*f8-t? & & t # b *i * . 
law-fttif, 3fcisai®A>e,©3tffis*i=i*, aaagft 
<*rt«Pi=te it * ^aaa^> jt»a*3ttt©i?®«!)©s® 

fe*tM±5W8P«lrJ:*S«3|^fc3tA<±iEES§*«* 
mtz Ur^95lCtB^$*l-S.SSA<?Cf < 3# LTL* 

St©tJgt>tL-5o 

^irii, e>*©sta^©)ii4T?fe-5fr*aai±i*ffia 
gg»tof,ti, ^©itfT^iRi^iciifflawaAtyA^ 
tri^mx-Sb*. ttoT, A»a^3t<*A^e.aitt*H 

*3t©*iaj#1tl*, eSft*fr$iSfcLfcjt©Jtl»ai® 

iztui&&mm (feoum) ©^ats#i4i:^*<is* 
Bgsft*^y#yc3Sfc-r<t5ft*#i=fcit 

€>Sifi^l*ffi«)Tffi< («*l*. 7^'J^»Bi-ffiaS 
®©JS&, P«JfcfiS#40%fI®. S<l3fefie»20%gg-P 

fe*. ) , &RfktT®&tmmz±mL. s° nm\o 

' )Jl±Tlslofc*#T-l*IJlS-Stft* (77'J;UgtBi 

-sa#®©«^, p®jt)«^9o%m±, s^ja^ss 
%ia±) . 

Kl±©dt^b, jtffitt®^©Altft*<32' ^S37' 
HS©ifeA<, ftfSta$#{*©5fcl&tii®*e>Jtdiatl::gt 
S4UtMt©t%ibW. 3feffidl®lcfcl+*SUT 
S#ltlcA*t*i:, A^ft*<32' 75S37' SStiiWatl* 

jtwai®i=irfc^(:s*Lr, 53* ~62' mm 

a393fe»:©HJT*l*1.58g-efc*. ) tft*. I|J*>. 

5t»a#3fe(*©3tisai®^b©ttii*jti*, a<as*t 
if, 3feiaai®a®ic»Lr30' ~4o- sga*.±*<ofc 

*|Sllcfg|6]tt$^-r ft-5 . 
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0.01/im~50/im£Sft-f6A<. TElcKW*** 
tB»*lRl«jE«T*#jBll=ttffl-r6»I=tt % a>0.05T* 
ft*C**<»*U\, 

i=fl6ffl**i§*»a3?3tsgoaam»5ti*. %4kub 
ffiffl**t^3taa«*ft(=3feffiit*fi]«iEm^*ffl^ 

E«<D*fiffl**Lfc*<D-T?ftS. 

a 3 leaser, 1 i*fttkas»3fcft-c *o>sMi!i(c3fea 
2£esu nta3t;ttttB5(Dfl(=a% 
aiw*fiHKE«^4«Ea-r*. ftftagxit 1 a>»e 
6». **«i=Htt**ifcB"cfty. fttta«%{**(* 
i=i**tttk'f >*/^*->*>iaiatt»B*a>ft»aii5i 

«i^s»*<*Aa»<DBia-c«*-r * c <t ^ Bfejt-r « - 

Ht^b^o BB6l=»filLT* ftfifca«%{*l£ 
I*»J(*0£»ft <Sfe:7-f;UME) 3A<Eg£*l3o 

c<DEB<©tt»4. ftatt»%%tt*Bfl(cftuit£iaj 
sft^jSicfc*. jjiT, B4*#8BLra^« a *a» 

*GHME**4tt, El 4 (1) Ocfcdl^. #Sta£3fctt 
H£ftTta<. ttz. H4 (2) 0*51=. ftifca« 
TEB**iT*ftl*o (B3TM4. L 

fcp ) 

5M\ 04 (D eo^-x-er*. BJMIftftSStt:'*- 

**««-T**«B1tt. 0 1 =30° 7bM40 8 (Dftjt* JSl 
T#BUiiB5K:AltU ^a>*»»36<ffi«B7^ttlit* 
COfl#OtbWft0 2li. fttfcaa?*{*a>B«^n1 
=1.5SS. ffiftJB0)B*T*n0= 1 <fc LT. 50 6 -60° 

ES* 4 ic Alt L r £ titz cfc 5 fcJSSf&K* ilk y . 

jE*^4(DB4a^bttl»**i*. (B4b35^6a*t**i* 



%UlM«A»2EB74AMaift0*a>mtt % *<&B 
#r$n2*> J 'J X AJIft * 3 fc * o r ft *B* *<b-T 6 
6, **a«*«afl!)Bffl*fllzBLTZ*L6/<7^- 

*lc. 04 (2) (D^r-XT?I±. B»fl*#*»fc-r 
**ttaf £3fc*8B2li. * 1 =30° 75M40* <DftflE£& 
T**flB5fcA»U *0)*»#36<ffi«B7^ttl»* 
*l£ 0 C®B*0>tMHIf40 2f4. #ffca£3te<*<DB#r$ 
n1 = 1. 5*gg. £S]I0)BSt%iO= 1 t LT, 50° -60 
0 fcft*. cc£-c?<7>i&S&{4l2l4 (1) ©ilStHCt 

ft&o 

T4©^'JXAB4a(cBltlc5BLxftfiE-eAWr*o » 

^'JXABOHIft 0 4=60° -80° <t-f*U£> ZO) 
ftfta>;«fittrt<Kl* (S*rtl(7>®4dlcAW-r^SJ^I4ffi 
»«Hc/h*l*) 0 8oT, ^UXAB4a-C(DB*H*BA^ 
T?fcy. 3fe«B2(tS»B©^ijXAB4d-ejEfi»**i. 

iE*^4^6ttJlt**L* (^yXA®cD]I^I0 4=6O ,1 

3fetti»*lPi*iE* : f4a(*(i^jaia)4,0!)'(?ft63b<. 5fe 

B*0*M««»a)*Bfllc«ltBtta)Ql«/<* 

»«»H-4t©(=fton*. *»a«ft#^ai+Tji?L 

ft*. *ffl«**iai*KE*T4(i. B*Lfc*3^M« 
(c^yXAB^«**LfctO)lcR6-f, l^SSSfl) 
©tO>*«fflLr*ftts «ittf, 3ftB«ft*iM4K 
-A*0)SlfiB*»**-i*fc7-r;i,A. fr*\$zBmm 

BL^Tft»aSI*(t 1 «SX-r«BI=ftSl=|u|i!bB«» 
file LT < If (D^PSlc £ y ftnttB 5 l=Bdb«BA u 
XUatAA»jEBMSaCBfcd««mtBB?tt 

Jsl±. ^ttlltSlPJtfjER^ftffltco^T. «B±0> 

3 SftfcEglcfc^TfttejESJt* 4 «Rn Lfc*S^ 
lcfilt«lbM*Stta)IIMl*« «t4icftg (MkibB 
!C3lTtc^lS*[fi]^90 o i:Lfcp ) Stot^nyhL 

ftjSa(430° <t40° (OP B 1&r/140° ^150° 0)Pp1(c(^^ 
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n,fdB«li* OHl-e»3Mtr^4. «ttbl*;:*i 
U:»«-r4*ffi]»tt*Sfl*-e&*. Bfr*W&*fe«fc 
die. 90° ^rS] OfeatBfflKfijfroTjEffi^ia]) 

*=. *»wicffiffl**i4*aa«3t(*<D«3i4&i;s 

3S*3atlcoL^T»M-r4. 

5StfB6(CiFLfc8l . «2|ct*lf6*iTL^4J:5 

ir. pmma <#U**;u>*$»ju-m % pst (tfyx 
. PC (*U*-**-h) ^A<fc4o 

**ifli=ffiffl**i4*aa^3fett:*«ja-r4tt»a>s 
Sttanoii, 2iisLho#'J v-£;i«*r4xg£ 
^ tr fi£ fl2 ? □ -b x * ffl -f 4 1 0> t? & 4 o 

±iB2a«ei±<D/-KijT-*stt'r4xsr*. 

-^U>Ki:«3'<#xa-eft4^ ca>2ft»S*i4# 
yv-*t»a>«^i*fcB«r*A<jtKMI=»ft4 <BSt¥ 

».oom±) ta>*aRLr*«ft»**««*Lfc 

jSIc. IS*^2(cIBSS^/c«fi£0S*W«fSA<*4o 
HP*>. 2«ajsi±a>B»r*(DttS(=«ft4/-Kyv-# 

t(D*<%xb^4 0 ) £;I£Aq&lt. 01 

fcffirtdSE-eitfflaAu **PBflrt-<6c&i=j:9? 
«^*^fc*»a«*(t**s^b^yaii*tf*s^tt 

(=»!6Lfc»*Oft(»aS»***»4^fc36«tti**. a 
tt * 2 «Sisi±o>* »J T-ttS^iciiS y # 3 c 
t*<Htt-*"40)-C. **i&<DHBfr«ajt(c^iS- (0 

^or. a«**t4*yT-H±ic»jitt3S:ja»T*« 

H«r»^«S-fll36**-r4ft*a»*ft^« 
it**i4c < t(c*4, 

»*»4ctA<ttl*4o 

I*. *«l=«l£l««3ft<WftT?fcy. Bff**. 
P-bXT?±rt*#i*B»»^i9-H3i<Da**>ttJI (ft 

ffiffl L*«#y T-#»0«att&t,a>* a satfB 

«*T?*y. *«w(cffiffl**L4*»a^3fe<*o«»$ 
HS"T4ffita) ; t<DT?(*feL\ 



**wic«ffl**L4ft»aw*it*flia^4*t»a)a 
Htt4 (o.ooin±a>B«r*a) tt^*#«*-«i=a 

A^lfe*-t+4t(0T?&4o 

X^>v3>S^;i<tWf^4tO)-Cfc4o fiH*>, 

7-+IC8AU a+lcHS*#fc«S-e 

£*i4 0 

sa^i* (tt^aat. as. B8r*9o>a^) i=olvc 
SffU a»asa>tt»*ffl*Lrfe*. d*t£g«tfj 

lc^U>KLr*»tffftilHt. £«fcfttt<D#»a« 
#tt£gf£t4c<t*<di*4o *fc. S*tt#*4£S* 

-r4c^A<ai*4o 

*as* aa. Bff*»a>«£t» -eaa-jsw c«u 
rft»a»****»aa^*ci:i=j:y. tawttt 
itz. ±Ba>#yT-^u>Kafca^«#»aA* 
»*#U7-©?b> k • aaB»ictt?«4m«aA 

£tt4c<ttf#xb*i4 0 

jut. *#w&«o^fl>aa«f=oL^Ta(cttw*j!n 

x4o 

<HJfcfl] 1 > 

/^U^ttKflD^u? h (jflfcrtB. TJU*?h80 
N) (ctta0.8/ima>*>>ja>SKtttt»(* (I£->'J3> 

»»*i*fca, »Lau«r*x h^vKtficjf Ltiju 

^U*-fif-Tf<Uv hfls^iC^lc^iJ^ *>ij3>a 

o°c-26o°c. aaftso^^ftfrT-aaur. msem. m 

75irm. H*4. 5mm(D«ttafclka«3fe(*$fifco 
c a%tta«tt{*£B 3 (c^ LfclES+OftlfcaS* 

* 1 uttffl lt. Atfea#*ggos*gag^«^L 

fee *U»*fiiaiEa^4i:Lri*. rouwsKiio" 

BHi=a. *«a»**ii=ar4a*»^rs»7-f 

fc. 5tgfca^<*iog@icii. *»»-r>*«a>aa 
aaat-«Kitr. Hf*o>KJt7-fjuA3«E«ufc 
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tfca*5*g£ (tt) sy;u*«(Dfe»ftjSH-*ffl^Taj 

?yXA:;<;i,A£2ttBfeTtt»Lfc±;: 
5. &7117*>7^ Hfttt90%&l*dfi£«fc. -ft 
l=*«, ?yXA?-f iUJl^Cilc^ot, Bft 

35° *KllcB#*tifc3(fett % ttaLfcBSlc^oT 

d£»£*i£ 0 fin*). 90° fciet^*fii^ottiit*iai©« 

l=fttt»Jia>^^y->BJ8lt*L. fkaJMUBBK 

0>«*tt* 5253* >T7tifeof:o 
±«0> r5fe»3a.W*(*+^yXA7-f^A2*j 064 

z<D3 ftmfi£OiEglc ^{r ? >j X A 7 -r ;u A £ 1 tkii 
*DEBLfc»£, fiP*>. rx^y->aiH*J6LfcPMMA 

Aj * I* 5 4 BBltSMft:/??** 
y. 2ttSa>?yXA7<;UA*RB*-*C±:(::,J;a« 

ctilc»LL, r*fta»ft#+^yXA7-r;bAj 
a> 2 tktit diic 2ftao)3fyXA7-r ;u a £i&*crf « i % 

^SIiK{^Lfciiy6416*>x5A>b7117*>7 ? 9**C? 
701*>7 ? 9t±JIL7co COttXfr&tu ftfikagft 

tt*tttt®B$*<ltB3ft«. 



fflMico^rai^*. *BttBo>%fta9ft 

ftfr b OttiltiftO) fcf— * 1*35° f*iSl=&6<DT?. 

0) ^ 'J XA ? -f 7b Ale ? y XAIIfl *><48° ttifilc fe 4 fc 

<7>£fcffl-f*Uf. 90° (iEffiSrffij) 'v<DdJlt#fi]«IEJ&< 

tftjss x u e v a >a>^ 5 ic. $>&mmm® 

(*. &<D«fc54*B*±*Zfc|c«fcoT«fcy»*Ll*« 
3ttfcSL^^bOtbl*3tcDe-^£90 o ft* 6 ABB 

fi-r*ifc*ipjjc(SE-r*^yxA^-f 1 

^) 90° fr&flswr*LfcMi=*iE*«7y;e 
«o sw-rtu*. 2*©9>^*«ffl-rs^tic*y % 

L^6^rufc*ttikfi*ft«a»*»fc*B»*ra»iE 
tt»«©*ttlM^fflr=cky. BBfitf£*<«a(ia&a> 

ftfc\ *HS60iJlcfel>Tfl6ffl^^Hfc3fe^a^3t<*a> 
*a>BE (ID 5tlcJ:^Matt^<i[iE=12.6 [cm-1] 
<H«fe^J2> 

HAI=ttB0.8/imO)->ya->*BIB»# (ISv'J 

□ >K, ;uo8) *o.3wt%aipu. ^MaKD-y-x 

Etf 1 ^^ ditllllfli fcB«l^<u*-fif— r?^ 
L/*y Mbr&ctKcfcy, ^Ua->BttBtt»«<4- 

^LT. BBfll tB*frfl>MBS*fT«PofclSa«=o 
L>Tt. KKn«BBtfB»6*i«:»ofe. 

i>rt. ttBiiE»i*a=o.53^m-eas>y. *»ttaBtt 



ti?*-*(Dmn (ID felCfc6a*«liE = 12.6 [cm 

<mmm3> 

80mlO7K(^. 2.2g(0iaffi^'<>y>r;k 12ml(7>2P;i, 
lOmlOv^pyux^&tfO^SgtDNa-^O'J 

0. 1//m~0. 2//m(^x-7;Uva >$iaSL/-o C0I7 
JU^3>*ttfi0.55/im. ajt8.5wt%(D*»»7KU^ 
^U>^v-K^^^^X90mllc^Lfc o file, 20ml 
<D*. »tf15mlO)T-b h>£35 o C~40 o C-C&AQU 40°C 

*te. 1.2g(DNa--5^U;U^7x-h*aJ!BlLfc 
ft. *-T?ft«LT±ttTM.2'J^ h;U<h Lfco fit, 

-h9g^30°C^^L^A<b^Lfcft. file, 30°C 

-ei5BPJ»ct>fcorar*A/Lfc. *ogL 60°cc:£S£ 

4tt&2.8jinru ■ff*1.S02a>*WMW?tt*l«ff 
tz 0 

t^frtZW^—V (MMA) ih'J^DiW 
^**UL/-h (3FMA) a>tt«lk1»1(D*»&«:1kg 
±*US*tt»£0.5wt%SW!nU 

^50mm<tLT. fitt£ttMBFSLT. nfgtftt&lfcaag 

o TffiM2§il a <t f£g*0tf> & 2 ifl^fcj r * «■* Lfc 
ffiHE)la=1.87/im. KB¥(Dtf> * ? 2 ii¥ 
«r«0.0000e08j:^3ttll«*fe. *fc, fTES (1 

I*. »a!Hlt/<^-*E=44.03 [cffi-1] -efeofco 

0)He-Nel/-1f-e-A*Alt*1*fciC5 % 
*(*«ffi*(t^&, i«T?l*«l»t&*<*<B*>b*i3S: 
l«flt0)»a*^«3B**ifc D *LT. ?4>JSB£ffii 

ofc, w*> % A«ft0«is-r-<rA<»-«o!>Ki^»a* 

<3SS6«4> 

#yj**;i^**"JU-h (PMMA) l:#'J^fi/> 
(PSt) £0. 5wt%*j)0 U vS*>:?7-£fflL*-Cl0# 

fcp C*i*@30mn(7)2$ft}f UtbLS [^**-«« 



«f»»3 1 6239 8§ 

(») fi] Mot, v'J>^-SaJS220 o C-250°C. X 
£ U aHBteft75rpnu ttfchg6kg/hr<D&#T?B^;I£ 

0°C~250°C. £*;£j£65 0 C. SttbSg+a. »UE*$>a 
-hvay hE^5Xl0kf/crt©ftfr-eiiWLT, gflt 
35mm. H^4. 5rrm(7)ffitt3t^a^Aft^^f=o 

c0>*fta«%{*£B 2 ic^ LfcES*o>ftaa«3fe 

HBlcf*. *«aw*(»ilcB-r*B*»^rsJt7-f 
;ua (B»*K) *EaLT#<D*»«ffl*Bofc. * 

fc. 5ttfea^3t* 1 (Diacit fttttk^r >**a>»a 

OtXDffi&Lk Ltz 0 

&yt7>zf2\zit. nmmi tncto^mi\ »a 

Lfc£c 5. *«a»**±iii:*jfcot 
«6500*>TO)M**Tf. IEB;fcffl|e|fca*£tiJl*LT 

k* h/<*->»©*a»ai*T**fflLa^ofcKt 

«©Bl*B*»*<SI«S*iT^4 c *<BA^ &*ifc. 

l*S(ttt*ofcttB<DfflKft:« ASfttBau SAT 
ffi*ft«U« a e«--CW«L^UMB«l*o. gj§A<g» 
«r%fta*«ttB]^ltt $ *i « . 

«ftfta»«3»^«8$4i«. 
file* *WHtt« Sr»&&®%fta^<*MttU 

*»a«5feitft§t>i*^*ts»^Ayf£*»a3i3fc«a 

r-»w-e*«j*tbrt»a. fc«iM*# Lauras 
RfflL»*«fc5i=u %tka9%»A«iMMna«5ft 

t A<£i5 * « <h L> 5 m & £ Z> t <DT- fe -5 o 
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[S55B] 

10 , 
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[S6i] 





V t - 




MA 


1. 


pmma [*y>y;io***y u-i»] 


1. 


49 




2. 


PEMA [tf/X?W.jt*$yu-K] 


1. 


48 3 




3. 


Poly (n P MA) [tfy - n -^d fc*/U> 99 y U- H 


1. 


484 




4. 


Poly(nBMA) t*'J -n y U- h] 


1. 


483 




5. 


Poly(nHMA) C#y-n-^4J'*J'**y U-K) 


1. 


481 




6. 


Poly (i PMA) CjK'J-fV'T'Qb'iUy^^y 


1. 


473 




7. 


Poly(iBMA) C*V.fy7?*jf*?tf U-M 


1. 


477 




3 




« 


A <1 

4 6 3 




9. 


PCHMA [^>J£/^D^v^>^^y U-M 


1. 


5 07 


XMA 


11. 


PBzMA [*y*<v$;jior?£ij u-k] 


1. 


568 




1 1 
1 1. 






5 7 




IZ. 


Poly (1-PhEMA) WU-l-^s^lr 


1. 


543 














13. 


Poly (2-PhEMA) [S'J-Z^nAiH 


1. 


559 






^ / / y k p j 








14. 


p f f m a (# y 7*7 y ^> *fyu- h 


1. 


538 


A 


13. 


pma wy*y*T$yu-H 


1. 


4725 




15. 


PEA [*U2fJV7JU U-H 


1. 


4685 




17. 


Poly(nBA) [#y - n -7r)\,79 >J U- h] 


1. 


4534 


XA 


13. 


pbjma ihlv^>vj^79v u—n 


1. 


5 584 




13. 


Poly (2-CIEA) [* 'J -2-* Doxy* 


1. 


52 
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E # 


* 'J 7 - 


#';7-no 


AC 


20. PVAc W'J H-toTtr- h] 


1. 47 


XA 


21. pvb wytivcy;i-H 

22. PVAc WJ £i.fc7 = =fl'7fc?-H 

23. PVCIAe £#y tfsA^a;U7t?~K] 


1. 578 
1 . 5 6 7 
1.512 


N 


2<. PAN ti6tj79» Di hUJV] 

23. Poly (cMAN) C*U - <» -/?A7? V OS h 'J /U] 


1. 52 

1. 52 \ 


B ~ A 


21. PMAC2CI) 


1. 5172 


S t 


2I. Poly (o-CISt) Wy-o-^OAX3»U>] 
2J. Po I y (p-FSt) [HHV -p-7A*oxfUV] 
29. Poly (o. p-FSt) [tf'J-o. 

34. Poly (p-i.PSt) [#y-p— VJtuM* 

li. ps t [tfyxyuv] 


1. 60 9 8 
1. 5 6 6 
1. 475 

1. 554 

1. 59 


C 


32. PC [tfy*-**- H 


1. 59 



